Optical nanosensor particles for detection of pH in living cells by Scharff-Poulsen, A.M. et al.
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
 You may not further distribute the material or use it for any profit-making activity or commercial gain 
 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 
   
 
 
Downloaded from orbit.dtu.dk on: Oct 25, 2019
Optical nanosensor particles for detection of pH in living cells
Scharff-Poulsen, A.M.; Sun, H.; Gu, H.; Jakobsen, I.; Almdal, K.
Publication date:
2006
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Scharff-Poulsen, A. M., Sun, H., Gu, H., Jakobsen, I., & Almdal, K. (2006). Optical nanosensor particles for
detection of pH in living cells. Abstract from 2nd Annual International Conference on Nanobiotechnology,
Grenoble, Switzerland.
OPTICAL NANOSENSOR PARTICLES FOR DETECTION OF pH IN LIVING CELLS 
 
A. M. Scharff-Poulsena, H. Suna, H. Guab, I. Jakobsena, K. Almdala 
 
aRISØ National Laboratory, Roskilde, Denmark;  
bRoyal Veterinary and Agricultural University, Frederiksberg, Denmark 
 
 
 
    The understanding of cellular metabolism is limited by the lack of tools for measuring of 
metabolite levels in living cells with high spatial and temporal resolution. It is therefore relevant to 
develop new and versatile methods for non-destructive metabolite imaging in order to describe 
dynamical biological processes in intact systems.  
    We have developed a new type of intensely fluorescence-labelled nanosensor particles for the 
sensitive and robust detection of pH. A pH sensing dye and a reference dye has been covalently 
linked to a porous, highly crosslinked polyacrylamide matrix by microemulsion copolymerization. 
The dual dye approach permits ratiometric measurements, which has the advantage that factors such 
as excitation source fluctuations and sensor concentration will not affect the measurement. The 
sensors are capable of reflecting pH in the physiologically relevant range from pH 5.8 to pH 7.2. 
The polyacrylamide NPs have defined diameters around 50 nm, are hydrophilic and can be stably 
dispersed in water. 
     
    Human keratinocytes (HaCat) and suspension cultured tobacco cells (BY2) are used as model 
systems. The nanosensor particles are microinjected into the living cells. Fluorescence responses are 
visualized by confocal laser scanning microscopy, and responses from the pH sensitive dye and the 
reference dye permit intracellular pH measurements by fluorescence ratio imaging microscopy. 
